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(54) 0|£MW££*B| C|m|gO||Ej|sS>Kli|lhgo| §A| *fl £ ^ 



gM/M/ 

& oi^e^^."^ c|D|f|oi|E| = s>|- o|&«&| $a| zfls&goii 3d°SA-|, g)3 £M*t7||^ 

CuO/ZnO^I ^°H2F S^S^ *fp|7t pk a &°^Al - 6 .0 



-3.02J YS *)I«SK>|M ^dHS. gH^°HSW|Ai x|^$igo| ^wgsjoj OI^E^-g. Sf*W££ 

SS^I^ SSgS S! fJSSAi ^SSF C|D)H0)|E)| s §J D||Ehgg E|^-^ ^>4=o| ^^ato| fe-g- x-ii 

§-fePI*1|o|| a|^o| x|^§tr±t £!S<>)| s|*h ?d°s &^si:zi sisiH, o|cH°!- xi^Sfchafc 22! 

sj^H o|A}^Eh>-o| o|*j2| 280 ppm<>||AH 353 ppm o S §7TO£oj, x|^g fig. 

# ^-ishoi o|A|^Eh^ fe£ g7|- ^x|§ 2)*} Sa)|?||£{£! ^=woj q)a|o| 12^, SM^sa) AfSifol 

•4 o|a^e^o| g^gafg fl*H«^fe #*jejo| g*| «^*| g7Hs|2 XM. sixn°| <4g*||?(|# # m\ o\£lZ[&± 
a| ^-a* £HM£Si4 ?|Sf A^sfe 5§ &&s| S>eH x|^h 7jo £ oi|AP£) 7 | ofl =o|| s^^ss| 

7i|0|| 2\9[<3, A1| 7)1 0||LiX|^!a| 73 
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fill 0| XI 2/13 



ixl-afAi, o|a^b,^.o| « h ^o| ^sfjA-i - ^ 21-^ ggcH|Lix|o| 7H ^JL\ *^| °JA|*j 

- S £^o| qjxfjo^A-j ^#5L|^- 0|A|^B|-^o| o, XH#§ #0| Zl C||°jO^ ^|A|^3I 0|0|| C^Ef ojAj] 

* 
♦ 

S7|^^oj 0^2-1 ^j£ 5 a#3|-0i AH^ S^SH* £1^0=1 0|CH| CHoj- ojzp. 7 ^ £J-h^| fi2£| 

21 SlcK ZL^jmi, c|p|go|| cHifal o|*ian^# y§A|?|7| ^IsHaH^ zi ^£7|- o||^ 

*\0\. tffH£ ZL ^fi7F gB*|SJO|OjO|: ohcK 0|0|| J>|- oj 0|£j£|-Bj-^o| g|[ ygo| 7[*} 

of o^iXi 5lo a ^ ^Sfo| Sh^-i|#MCfe ^ >4gOf|A| y B| A^H ^ oj- 7 |i ^SOM CH|LiX| 

^ D H ° t d Jofol CuO/ZnO# 7|^ah « ^oH^i# oi*» i^mslZL 5icK 

OltWEhfc* ^3Ho^ £j£t«K>4 Dt|B|-g# ffl^ofe go Hhg^DH^Ai ^a|7j|o| AJ£^. ^0||7|- 0|g£j 

□i, chg «i-§^ 1 yfg^j 2oi| ufE^ ^ ygo| ^1^0^ HoJtW. 

4PI 1 20i| LjEfcH ^ #A|Of| iJcHLfD^ 0 \m ^ ojc*SjSHo| ^| of^ ^ £](>( 0 | 

JlZl^l o|aj^b^^«e^ oi^Bj-^oj Dj|Ej-§^o t xj^^oi yoFA-j 

ttfBfAi, o|Q4^xHo| AH|ofoJ| °|of Ol^i^Bh^oj Xjg.oo| «f7j|# ^^^3^ ic^Oi| S|uH, 0| >4^Bh^:^ « E^ CH| Ej 
li l^g HhgAj 30j | u|-E^tH b^h ^0| ^AH£| Qi| Eh AH| 2 o| C|Dj|fJOj|E||2^ gi^fe Ufg 

# #A|0j| ^S^^^At) Bj-g7| LHo| D||Ef-g o t§ ^Al^o^AH °| ^ oj ^| £f # S}^A|^ 0|^|-Bj-^o| g 

c|Di|fJoi|E||s^ cH|Bh§^^E-j Bh^-^-i- MTG(methanol to gasoline) §Z> #^^a-| ^ 

tl^^l m^^M ZL 0|# 7^AH 0 | ^oct) 5Eoh oj^^AHi ZL S§ 7^x|7F HC|-. C\ 0\\ fjoi| E|| s 

L-H^^l^ SS 3|*i|S)CH A^^ 7^^|0| oicK 0|^ ^>0| 0|>4^e^^e^ C|Di|fJCH|E-|| s^- xj^ A^AH 

a|7|^ o|a|^e|^o| §A|oi| Ay^£i qoi|fjcH|Ei|2o| s§^o| ch| B^oi| d|§H ®cH 

A|A| - 7W 0| §# - ol cK ZLB|JI ^ ^AH-oJ qDi|fJOi|Ej|SSl- Dj| BfS^ b|g x|-7f 

^S0|^(J. L. Dubois) Cu/ZnO/AI 

2 0 3 ^°H°-h ^ii#S^O| ^^oH-e. Af-g^l-Oi 0|£J^£^£>> ^rH^^EH C|D|| go||E|| a S>\ 1,^1 ^| 

a I- °ic|-[Chem. Lett., 1115(1992)]. o| ^Boj|A^ y<g§o| HY ^ Ai|§a^|JE# ziqja. A^sf-^cK zlbH 

a 

2 

-8.2)# Oil Eh, dlfi, #o| ej-^^- «aj= ° xyAHA|7|^ 2lcK -^^#a_ a^ahsj e^^ 

^ ^-B ^"A^oj ^ya^ ^AH-^^A-io) 7 ^x|7F OH^f, ^ ^^#°| &B|A| 0|a|^E^^o| 

S-EI7I- ajsi§ ^il^l- Si a. cci-aH a|s Eh^>^ 7 (. ^Ajsjqa^ ol^g o|>4s|-fi^:o| xh^^a| fj.^^ 
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s tfflS | yg xf = s ^EHoj -mo|^(j. L. Dubois) #0| fl|oje Cu/ZnO/AI 

2 0 3 ^d])s|- HYS *l| Salome ^of^Q H ^oi|AH o|a^b^# yj-gA|^ Di|Ej-^n|. i^| o{| ^ ch| b|| *||^ 

S-aOi|Ai ^Ef-L^ £AH|S#S ^a^^Xf- in^^Ch agBfSjSSg^ ot 0 |S.o^ *|£JA|*| ^>4 § o| A Jj 

a q|Sf-6.0 



-3.00| je|£s «a|B- Y« *i|#aK)|^# CuO/ZnO^I ^°H^ g^l o|£Wg.tes| &%o\\M ^ofis a^^ 

3 suck 



¥ ffl-SS ^AH^oilA-j ol^aUhfc* q Dill ofl E|| CHI EhS-S- #A|oj| x]|i^ «f-^oj| 01 

^aH^-b CuO/ZnO^| ^□HS)- AH|^|^h pKa &£LsLM -6.0 



& w-ae o|a^e^£>|. ygAi^ d| mi a on eh ^ *nss-oii aio^, *pi mi- y§Ai 2 

oil L4EKS «W £!1^£>sL aipmfe yg^goii a^7| HhgAi 3# * 7 ^foi c| oil fioil m s# DBe-*s|. 1M| 

^A|0jj AjJ£A|7|£=. ^gH^O^ 7HAj^Oi [Hli># ^^AlMCll- ^ ^ ^-^#^A-j 

& oi| ah AjEijsj ^a^DH^|oi| &cHAi,.Cu/ZnO*l ^°H^ o|>4^e^o| dhej§s_o| g^ygofi ^oj3^ 
3d^S, CuO/ZnOl- 7|^ah « g°3 f - ^on- ^o|-Ex| a^s||£ n # ^<5| bHHS|W|S 

Cu/ZnO/AI 2 0 3 , Cu/ZnO/Cr 2 0 3 # A^3fe 2!o|cK 

»^a*i P K a -6.0 



-3.0£J YS '«l*aK>[M D«fi#« qoi|goi|Ej| u S&ofe y§oj| &oi^7il ^j^K ^|, Di|fi§# 

q Dill Oil E|| S&ofe "j-S-B ^QHOil o| S[ | xjgjsj^ C|Di|ilOi|E||ao| ajah « Ej-^^^^l o| o4AHy 
7j|0f| sH&s|^ o|^s oj^oi A^oHo| pK 

a 2*011 cl^ ^dh a| (^2f AjEjj aho| item ^ 01 cK oilmen pK 

a ^01 -6.0 # M^sfe ^Q|i^Oj|Ai^. DfieSOl C|DiH0i|E«so| g^^| f 7 -|^ e^^^^o| * 

ygo| S^sioi 22^25 Eh^4i^7h ^i}ms. ^J^aFTil pK 
a &o| -3.0-g ^^ofe °f^a eiS Stt^MI £|S ^°H^I g^ol ^o|- C|Di|S0i|E|| a a_o| g^ol #§-x| ^oh ^ 

^-^ Y§ fl|*a^|js ^. Na + 7f ol^jn^S NaYS Ai|#aho| a fi |. H + 7|- o|^jh^ HYS^I ^I^b}- 

0|^7h 5icK "IBiL.^ g. o_^fjo| oj^oij NaY g Ai|gBfO|E- ofc^ Afgoj( pK 



> 

4.0)# & ygoil ^#^0|a| h 
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<_ 

o|oj|, m aSo«AHfe YS *I*BK>I5» ^S°J g^o|so s 0 |^jn#A|^j °fo|B# ^OS ^ E fPI- *fa| 



>_ 

-8.2)^ m§0|^£^ *|§3| 0|^JR^A|7i NaHYS *II*BK>| H S elS7Huf, ^B|0|§0|i4 ottiO|$« 

o|^JH#a|^ CuHYS SE-b ZnHYS *I«BK>|£* ft^SM NaYS *#BK>|e(pK 



> 

+4.0)^ ^Blol^oluf o^o|^o^ o|^jHSFA|^ CuNaYS EE^- ZnNaYS fl|*B^| e S °}#oi^H^H 
21 Ai|7phpK 

fl S^o^Ai -6.0 



33^03. Bh^^^oj «a> # AgAjol QSj #0| C| D||l Oil Ell as* Dfl ^h* *^ *r#^ SfeC+. 

S ^-9 oil ah A^sife CuO/ZnO^I ^oho| g - t ^a|o|-£, o^o|^ gS | & ah BtMSM £MI t§ 

oil SOI Cu/ZnO/AI 

2 0 3 ^ D Hfe S^Bl". a^o^, ^>4o^ D |- # A^3|-Oj ^ SiJl, Cu/ZnO/Cr 2 0 3 ^ D H-^ S^Bl, 

Z1BIH, S-§|0||A^ YS *H*BK>|MS| ^Aj S o| Al|7|(pK a )# 2EH*fc7| ?| o[ gjg©5*| 3^0|e« 0|S^ 0| 

oilmen, CuNaYS *«*b*o|e 4 xHJ^oM fl«|A|^ ^a|# SHfafe a ofl# IS, SJ^pal a4H?a|a| g 
^§<*i #oj|A-i NaYS *il*BK>|e» o|^jHS-a|£! * o|# assKH *||3S»cL ZnNaYS *ll*aK>|H# 

o\°im g oi|# fg, ^no[9i SE-^ S>4o^a| #o||ah; NaYS *IISBho|e 

« 0|^JE&A|^l ^ 0|# ^^[Jl 3i£l5\0i xil^oj-cK NaHYS ^l#BfO|H# ?H|^3p| ^A-j^ t-^## *^ 

4 YS ^i|«BtO|e# 0|^JHtfA|^j * 0 |# 2£E3fJl 4lAj^0i AH|3Eo[CK CuHYS ^I#b^o|h# ^l^op| ^I^Hah 

^ IMfoHf: g oi|# #oj t Hi^al ^ S^a|o| g^S^I §oi|AH nh 

4 YS ah|#b^|e# o|^jn^A|?j * o|# ^ah^oi ahi^o[c|-. nalJi, ZnHYS *i|#aK>|H# ^l^^7| 

^IsHA-j^ ofoj# S oi|# fS.gsfora S>4 0 ^o| g-gOH ^oi|A-i nh 

4 YS fll*Bjo|e* o|^jn#A|^] * o|# zd^om ^ah^ch *i|^ch 

olicH, Yg fl|*ajo|eoj oi^jntF^foii h[b[ P K a St^ BbWtii «K * ^So| s^^fe M\?\?l 
pK a Si^^^H -6.0 



-3.0°l YS xi|SBto|E ^D||t A-i|ioh7| ^| §H A H , NaHYS *\\^lo\=9.\ ^Eg 0 |So| 30 
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90 
% 

o|Sja«£|fc 3do| ^^[H, CuNaYS ZnNaYS ^ CuHYS SE4= ZnHYS *ll*BK>IHa| ^a|o| 

§ SE-^ o^o|^o| 50 

*-\^' 

90 

% 

^7 1 Oil AH g-S ^U-^DH# yg7|0f| §£jA|£| C^, ^r^^ «|gOj| ohAHAi ^^7^0|| o|°|- 

£hS S*ia| JihSS ^S^o) ^oh# th^A|gicK S^a| nfS-B 200 



350 
100 

/g-^oH/min *3f^fe Sfo^ o|^o)S^. o|B|fi £|X|a|33« 7f*M| s|fl, CuO/ZnO^| ^HS 

ofe ^Sffa|(CuO)4=- 3^?£|(Cu)S e«Sch SE». 21^7 |oi| SM°H» #2tM| Sio^ CuO/ZnO^I 

sta^asi *iM7F3Eas ys *n«ajoi5fe 1:0.5 



1:2 o| §afb|# #X|S>fe ^0| Die* ^|CH|10flE||so| A^AHyg ^X|^Oi g*UBJS# 

2^£S *!Sj£|7il o|-^ °joi|AH a|-a^xj^cK 

g*|a| 7iS! ^fj-^oH^I ^^H^oj|AH o|^2Hhfcfi|- £&7^# e*g7|s #51 M4|5ch g^. 

7^°l 0|>4^Bh^ £ttu|(H 



2 /C0 2 )^ 1 .0 



5.0 ^|b|# ^d0| b^^joj- 0|>4^Bh^o| b|go^^ E -jo| D||B|g °J C| Dill Oil E|| ^ 

2 /C0 2 )7|- 3 ^n|b|o| *^|# ^7i| ^oiL^ S&## 7|cHll- 4 s SJciK 

150 



350 

m ^lo^di, °iiJ yg^7h 150 

□ |o}0|S yg^H7|- #£-x| 3##0| ^OhxlZL, 350 

10 



100 7|oj# °X|^Di|, ygy^Ol 10 7|oj" a|Dj 0 |°j «^o^o|^o^ D| D«i! CHI Ell s AyAHoi| #a|^ ^ u}§ 
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500 



50,000h _1 s| S^|o)|AH o|^6^o| =^s|. yg# 3do| HHf*|s|-ch g*p^s| g7J^£7F 500h 

-1 □leiolsj ^^4-yo| M^- ^o[x\nL, 50,000h _1 # =£2^3 ^°WS\°\ S-*A|7k)| gM*|7| oH^oll 3§i 
0| ^oWfe £*ll7h ojcK y§7|Sfe 7|4^l 2§§ yg7|, «hg7| Qij^o| g E)l o| u}g7|7F 

&?\oi\M ulfil »o|, ^iio||AifCu/Zn07il «?°H2f ^S^l ^§£1 YS *||#2K5|m7t ^^sj 

SU-^oHi- .^±7[±o{\ 2.| si- g^a|# IN^ai^i c|-#, sjgst £EZH3|-o||aH o|>4£fi=^s>f ^-g- 

yg>-m °SAH a^SW C| D||i Oil E|| SSI- Ofl^gg gA|o|| £B XH|3E^ 4 

0|2f & ^?g« ^A|0i|O|| °|7HoKM AU1|S| A^g S(a |>a u K hjo|o| AjA|0flO|| figs)-^ 7j0| 0[i-\ 

c[. 

[*l*|oil 1]Cu(N0 3 ) 2 
3H 2 0(13.2g)^ Zn(NO 

3^2 

6H 2 0(1 1 .4g) 32 Cr(NO 
3^3 

9H 2 0 (1 .83g)# ^2 #-fMrS ^S|7|- 100 



mjQ 

7 1- £M| 4§°-!|§ e}#5«cK ^AH_^g (10 .6g)S §#^o|| ^Oi 100 



mjQ 

« el#21tK ^7|o| goijB^ E^ulef goijg □}■& ^ CH2^|-J1 

*[o^oj 5J3#& 120 



0||AH 21SAI7I11, g7|§ 350 

o\\M 5A|?J ^aha|?i CuO/ZnO/Cr 2 0 3 ^°HS 25! cK 
NH 4 Y Al|#aFo|e* 0.1 N gtWIi 100 



^#oho|| 7 ISM 80 

•c 

o\\M 24A|^} g°l- jny-A|2j *, O^sKIl §§^£ Al|sj°f * o|# 120 

~C 

ollA-1 12>MZ} 255(2 500 

~C 

o||Ai i2>MZJ-^£ma| NaHYS *)l§sK>IH(Na o|§:ni£l#=44 
% 

. PK a 
> 
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KIPRIS(^H^5j^S) nil 01 XI 7 / 13 



-5.6)»asacK 

CuO/ZnO/Cr 2 0 3 ^"||2f NaHYsi *)|#2K>I^# ga)|E|-o|^o||A-i 60 
80 DII4H 37|s gg&h =), zizi o.5g-!4! *l^oi »»» * 2§§ ^§7|o)| »g«KBcf. o| ^o\\M 10 



% 

*r^7h SJ-^S Srt^l £&7^# 50 

mJQ 

/minSl 55i ^°!Ai 250 

•c 

2 :C0 2 =3:12| 307|£h, 270 

*c 

s| i,200h _1 s| £p|°| ^th^o|)So)| #BhA|^ ^SJOttl, <go|£! «h§S2^ a 10 )| 

[-feJAioll 2]^7| ^A|oj| iaf #ej*t ggo S gU^oD-B- *«3ESh£|, El NaHYS *HSaK>|MS ul| giWi 

m 0.5N 4§^# A^S^^KNa 0|^m##=78 



% 

. PK a 

2 

-5.6). ziali, 4P| ^A|oi| laf §n?f gfB££ #s S^a| SJ U<M*rasoi, 2°l£! eJ-SS^ 

TT 5 10|| i-fE^ojcK 

[^^loil 3]-fe!-7| ^a|o)| nl- §aS- S-S°S CuO/ZnO/Cr 2 0 3 -^°H« ^ISShS^K 

NaY *)l§£fO|£-ii 1N S^msf 100 
mJQ 

4§°!jCH| 7^W 80 

*c 

o\\M 24MZ} nmA|2J *, ojii^Ji f^ts A||«l& * o|# 120 

-c 

ol|Ai 12>M?J a^shSl^. Ol-g- chA| in gsmsf 100 



mJQ 

^#ojjo)| 7^ #7\S\ ae o|£jil«- A|t] =H, o^K Mm, asafg *<H| 500 

-c 

o||AH 12>M?J ^SKH NaHYS *1l#5K>|S(Na 0|£m^#=88 
To 

, PKa 

2 

-3.0)» sach. 

3a|2>, &7| £JA|0fl 12| §fiJ°V »ja£ S ^gJ SA-|a| 4=^3* y§# ^A|5^o 0 , | ^CH^I yggafe c|-# 

2 10|| i4EKH2Jch 

[A)A|oi| 4]^7| AJA|oi| 12h CuO/ZnO/Cr 2 0 3 ^°H-& JHISS^cK 

NaY ^HI§a|o|M# 0.5N StH^I 100 



^§oho|| 7[*W 80 
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o\\M 24A|z> jna>A|?j o^skh * o|# 120 

oi|Ai 12A|Z} 2ssh«cK o|# o.5N fiAj^al 100 



^-gQHcHi ^|eh as 01^12^ a|2J =|, ojaf. Mm, ^o)| 500 

*c 

CH|AH i2A|?f ^*KH CuNaYS *«*aK>|S(Cu 0|SJE##=72 

0/ 
so 

. PK a 

-5.6)#SSJth 

nam, -fe}7| -yA|oi| isj #gf& e-g *j*ia| % yg« ^a|s|-«o d ^ ^ois ygS^fe- t^H 

s. io)| u^ekHSJck 

[^A|oi| 5]^7| ±JA|ofl IB). Hjgo £ CuO/ZnO/Cr 2 0 3 ^ D H« HS.*m^. 

NaY fllSB^IM* 0.5N lifof^ 100 



mJQ 

^go!jo)| 80 

-c 

o)i A-| 24A|7> s.o| jnyAi^i *, o^snn. Mmti ^ 0|# 120 

-c 

o)W 12A|Z> ZjZEsfgcf. o|# cW o.5N H^o^ 100 



rtiQ 

^aoHofl 7 ^Oj ^7|2h l>g U JS°£ o|S-jn€h A|2J ■=], OjJlK A||5), >l ^njg ^o)| 500 

"C 

o)|A-j 12A|7J r^AHSM ZnNaYS *l|#afo|H(Zn o|gjn##=70 
% 

. PK a 

2 

-5.6)S ^SJcK 

iiaU, &7| ^a|oii 12) #SJ°i «^o S ^ s eg *Ja|s^°°1, wojxj «hgan)t c-H 

2 10|| i4em«cK 

[^a|oi| 6]^7| ^a|oi| i3f s^s). ygo £ CuO/ZnO/Cr 2 0 3 «f°H# *)l^£ch 
NH 4 Y *H§aK>|SS 0.5N S^al 100 



mJQ 

4=#°!jo|| 7hSKH 80 

°c 

o)|AH 24A|?J #oj. jnuhA|^l *, o^SKn #-ff^S. Mm*} 0|S 120 
ol|Ai 12A|J} &2.S[<3.ci. o|# cW o.5N St}?-a| 100 



mJQ 

^Soho|| 7f*K* a^|2F as g}B°S OlSIflSI a|2| OiBK AH|&i , 25Ji[§ ^oll 500 

~C 

CH| ah i2A|?i i^SW CuHYS *l|gaK)|£(Cu 0\¥1D.QB=80 
% 
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. pK a 

2 

-5.6)# <22M. 

= i chi ^Ewisick 

[•feJA|o|| 7 ]At 7 | ^ A |oi| #2J£h U JS°£ CuO/ZnO/Cr 2 0 3 ^°H# fll^^S^K 
NH 4 Y 0.5N 100 



mJQ 

^■g°»0|| 7mOi 80 

oil AH 24A|£} ^2} Jne}A|^l *, 0iH|3hZL M\**?} ^ 0|« 120 

•c 

o\\M l2A|e}a^^«cK o|# c|-a| o.5N 100 



nUQ 

=^§°!jO|| ym<>\ &7|2|- 0|S51# A|£l Jp|_ 0^, A)|Sj, Tj^S ^o)| 500 

oil AH 12A|2> ifcAjsKH ZnHYS *)IS2K>|S(Zn o|SIQ^S=73 
% 

. PK a 
> 

-5.6)» ^SlcK 
a 10|| i4EWl5Sjc|.. 

[^A|61| 8]^7| AJA|01| 421- ^<M°1 u Jg°£ 5^°HS fl|55Hl ySAlJ-lHj, 0|A^B^^ ^^.Jf ^□Hgoll # 

2^A|?^ ygA|zj i£Ho| u|gs£4f 250 

3. ^°*ch ?jcH*! elSa^ chg 2 io)| i-^e^hojcK 

[4JA|o|| 9]At 7 | aja|o|| 42^ #SJ£t g)g°£ £tH^°HS 5E)|3£SH1 ygAl^is), o|A^ej.^ 2 |. ^-f- ^ oH #o|| § 
^a|?1 &}#a|^ 0)21 1,490h" 1 S *^cK ojoj^j ^Sanffe c\m S. 1o)| i4EKHS!ch 

[^A|0i| 10]Aj-7| ^A|0i| 42h #SJ°h £tm°HS *i|2SHi2 y#A|?|£|, 0|A^E|-^;2|^ -S^HSo)! 

S2)a|?1 y#A|g t£H°| y§2£§ 250 

•c 

. S^£f 1 ,490h- 1 S o^cK wcHS H J§I4fe c|g s. 1o|| l^lI]^. 
[^A|oi| n]Cu(N0 3 ) 2 

« 

3H 2 0(12.8g)^ Zh(N0 
♦ 

6H 2 0(11.1g) SL 1 AI(NO 
3^3 

9H 2 0 (2.47g)# <£J1 #-?M>S TH|7l 100 



mJ0 

? I- 2|?)l ^^S IA i9 ^r§5!j# e}#«^K !ft,MSi(10.6gf) S#^o|| 100 
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SLoj^oi SBc*. 2^ 120 



•c 

o)|AH a=£A|?|Jl, g7|# 350 

oil AH 5A|2i CuO/ZnO/AI 2 0 3 ^°H# 2 2*^1. 



NaY *H§ahO|e# 0.5N Si^al 100 



nUG 

^§OHCH| 7fS|-o| 80 

"C 
*C 

o)|A4 12A|7J Zd^s^cK o|# c(-a| Q.5N 100 



^#oho)| 7^oj Ap|s>f e « ifgog o|SJn& a|?j j=h, oiJif, Aflsj, asafS ^c»| 500 

-c 

CHI Ai 12A|7J^sn>| CuNaYS *1ISB|-0|H(Cu 0\&M&g=72 
% 

. PK a 

2 

-5.6)* 32! ch. 

4J-7I0IIAH CuO/ZnO/AI 2 0 3 CuNaYS fll§B^|S# z|z| fljel|Eho|:s|o)|Ai 60 

80 DII4H 37|S Ajgoh ^ zjzt o.5g*! SHe!- 2§i yg7|o|| §S^«cK o| ^e|o||/c) 10 

% 

=r^7h *Mf£! 4=^21- H^si £tm^# 50 
mJQ 

/mins| 4r^°S §21 250 

-c 

s| S£ol|Ai £fH^°H« &Sa|?5cK n£ic^ o|^Ej-^2f $fj- 7 ^(H 
2 :C0 2 =3:12| 307|°J, 270 

-c 

£| ^2o)|a| gTJ^S. 2,400h- 1 £| ^7|°| ^ DHgo)| §^a|^ ^ji <gcH*j ^fiBfe 2 io)| 14 

[f|moi| 1]AJ7| Aj A |og 12J f°jsj y-§A|7|fEj, o|#jn»s|*l NaY *HI§SK>|S# AfgSf«cK 

[H|jaoj| 2]a^7| ^a|oi| iaf yass y§A|?|£), olSJUShsjxl &s hy *|*aK>|£# Aj#sh«cK 

[u|jaoi| 3]^7| a.a|oi| 1 1 xih #SJ°h gfS2£ ygA^isj, o|^JHth£|x( ofs NaY HltBfo|Sf Af#s(«cK 
[b|jnofl 4]^7| ^A|01| §1J°J- »JgO£ ySA| ? |E), 0|San&E|X| HY *)|gaK>| H# A^S^CK 



/if/7 
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(mole%) 










^Alofl 1 


9.96 


3.51 


11.80 


0 


4^f^ 2 


9.81 


3.67 


11.69 


0 


3 


10.32 


3.90 


10.74 


0 




10.14 


2.72 


12.76 


0 




10.03 


2.82 


11.36 


0 


6 


10.76 


2.95 


11.65 


0 


7 


10.95 


3.09 


11.07 


0 


^ A H1 8 


7.76 


3.07 


12.11 


0 




9.53 


2.09 


10.58 


0 




7.44 


2.65 


10.53 


0 




9.00 


3.01 


10.70 


0 




13.64 


6.51 


0.97 


0 


*)HL<4 2 


10.83 


2.86 


10.03 


1.53 


w|Slofi 3 


11.53 


5.81 


0.54 


0 


tiJiRoj 4 


9.21 


2.75 


9.01 


1.01 





a 

+4.02J ^ fcA J§ M^ofe NaYS *il#£M^(ti|jnoj| 1, H|mo4| 3)# 6h4f^4iSl ^aj|bj« gx| 

o} D| Di|l Oi| Efl a.S| S^#0| C| Dill Oil Ei|s 5J D|| &*0|| 3*I|3Ho| >-°o| P K 

a ^-8.23pc|o| ^Ajgo| ^xH^fe HYS *ll*BfO| ^(u|Jiloi| 2, u|JEoi| 4)# A^*f d|d|| goi|E|| s oj 

£#o| «a| A | o|>4^Eh^o| «-a|7hcHg7| [rH-Eo|| o|yg#o| *h^a| ^^£|ch yg7|*flo|| ihTHI *as|oi 
^#7|*||a| ^ah§ eftA|7|2i b|^#2Ho^ a hH - §£| ^xngoi oioi U}BS|*tX| ^o^CK 



SJ-a|^i £°H^°H# A^^oi c|Di|loi|Ei|=# x||2E*ra* tcH, Eh£^4:S| - ^^Aj^|A| s^oojA-i ^-E m 
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(57)g?2l 

CuO/ZnO?(l ^°H£f ^ga| Afl7|7f P K a &°S.M -6.0 



-3.0°J YS *H*aK>|H *c|)s ^Assj £tWo||* A^Sfe- 2j# Sfe 0|Aja^;fc S »E| c| Ofl |Lofl Efl ■ 

tWI SicHA^, Ap| CuO/ZnO^I ^°H£^ CuO/ZnO/Cr 2 0 3 SEfe Cu/ZnO/ Al 2 0 3 # A^Sfe y# ego £ s|- 
0|>4^E}r^S^El C| Ofl HOll Efl S2f D||^#°| §A| SflS^B. 

Ail 1 S-OJI SiCHAi, #7| y^goi AH7|7hpK a Si2SAi -6.0 



-3.0£J YS *)|§B|0|S. ^dh^ HY§ *l|#aK>|e^ i4e«o|£o|| °|«H 30 



90 

0|§jfl£hS NaHYS AH|Sa^|S£j sffe o| th^E^S^N d|d)|^o||e|| e£|- d)|e[#2.| -§-a| x)|2 

AHIIiMI 9io\M, #7\ 2,^§2| Al|^|7h pK a -6.0 



-3. 021 Y§ *fl#aK>lH Sf°H£- NaYS *)I#BK>|H7F ^a|o|gol| °|s|) 50 



90 
7b 

0|sjn$h£j CuNaYg *II§BK>IS°I ^oj° agog 0| a^e^^^ C | m g o)| Efl s.2|. Dfle}^o| s A | 



fllllWI ?^CHAi, A^ 7 | £M4 § o| Ai|7|7h pK a Si°SAi -6.0 



-3.0£J YS JHI#afo|e ^ofl-fe- NaYS *fl#afo|e 7 |. o^o|so)| o|s|| 50 

♦ 

90 
% 
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Ul-fcH 



alow. y 7 | ^A h§ o| Al(7 | 7h pKa g|o SAi _ 6 o 



90 



^itWI atolAH, At 7 | ^A h§ o| A1!7 | 7 ^ pKa ^o S ah -6.0 



-3.02! YS ^I.SajoiM ^DHfe HY§ *i|#sho| o\°io\s.o{\ °|sH 50 



90 

0/ 
So 

OlSJUlhS ZnHYS *HI#£K>|S°! 2!gJ* Sfe 0|£}£H^S-^£) c|tH| lo||Ej| sa|. 0||g[*fi) §a| *)|3E 
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